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Abstract

A device for evaporating a volatile air treatment agent from a replaceable refill, the device
comprising: a housing with at least one exit orifice for evaporated air treatment agent to ext the
device; receiving means within said housing to releasably receive and secure the refill to the device
electrcal heating means within said housing; control means; and chimney means within said housing
having a lower orifice and an upper orifice to define a first airflow channel therebetween; an
airborne agent detector means operable to detect airbome agents in the air, wherein said means are
provided with at least one aperture to the exterior of the device to permit, in use, air from outside of
the device to enter said airborne agent detector means; wherein the refill for use with the device
comprises: a reservoir portion for holding a quantity of volatile air treatment agent and a wick
having a proximal end with in the reservoir portion substantially adjacent a base of said reservoir
portion and having a distal end extending above the reservoir portion; and wherein the device is
configured such that, in use, the securing means are adapted to hold the refill such that the distal
end of the wick is located within the chimney means; characterised in that a second airflow channel
is provided between said at least one aperture of the airborne agent detector means and said exit
orifice.
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Air Treatment Agent Dispenser with Improved Odour Sensor Funclionality

Field of the lnvention

The present invention relates lo an electrical amanation device thatis configunad 1o adapt the
amanation ofa fuld inte the surounding emvirpriment based on a determinaiion of e
characteristics of the surrounding environment and particulardy, but not exclusively, for the
emanation of air reatmant agents in the form of gir treatmentagents sueh as fragrances,

deodorizing andfor pest cantrol matenials.

Background

Devices are known in which a botile of volalle Huwid has an upwardly projecting wick and a
fieater & Jocated 1 the vicinity of the upper end of the wick to accelerate the evaporation of
volatile liquid from the wick. The botlle, wick and heater are retained within a housing which
cafries an electric phig. To uperate the heater the devide is plugged into & wall socket Dievicas
of this type commonly cldim 3 allow control of the rate of evaporation of the volaile liquids, for
aexample, by varying the distance between the heater and the wick,

Known prior art devices suffer from the drawback of efficiency and convenienca. Typically the
user has o manually change the apparatus from “narmal” fo "boost” mode, and then to switch it
back fo "normal” mnde when tis effect is no langer necessary (e.g. when the room is empty, ar
at night). Given the fypical location of sources of electrical supply oriwalls {ata low lavel near the
floory or placement of electrical devices. this makes the swilching process inefficlent and

inconvenisnt.

Timed devices dre avallable which are configured to relsase air reaiment agent al predefined
e pefinds but hase device are not capable of dynatmically adjusting their operation to take
acooun! of changes in the surmunding environment.

n order to overcoms some of the drawbacks associated with @ device baving a tmer function,
devices consisting of & combination of a timed functional with 2 motion sensor funclonsl have
haen made available and go some way to addressing this problem, however, increased malion
surrounding the device does rot necessarily linearly equats to a need for increased air treatment

agent.

To mprove e known devices yet further 1o make them wuly adapive to their surrounding
environment it has been suggested that an cdour sensor could be included with such devices

such that when tha device's ‘elecironic noss’ detects malodour or the like air treatment agent
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could be emarated, however, such devices are fraught with sensitivity and reliabilily issues which

renyders them fargely unsuitable for mass commercislisation.

There is d nead, therefore, for a devics which ovarcomaes the defects of the nrior an,

Summary of Invenlion

According o o first aspact of the presant invention e is provided therefore a:devies for
evaporating a volatle air reatmant agent from a replaceable refill, the device comprising:

& housing with at Isast ong exit arifice for evaporated air reaiment agent o exit the device;
racsiving means within said housiiig to releasably raceive and secure the refll o e devics!
electrical heating means within said housing:

cantrol means; and

chimney means within said housing having a lower orifice and an upper orifice to defing g first
airflow channe! fherebatween;

an airborne agent delaclor mgans operable to detect arbome agents iv the air, whergin said
means are providegd with a4t lsast ons agerturs © the exierior of the davics o permit, in use, alr
fror outside of the device o enter said airborne agent delector means;

wherein the refil for use with the device comprises:

a vesarvoir portion for holding a quantity of volatile air freatment agent; and

awick having a proxinal end within the resarvolr portioy substantially adjacents base of said
reservolr partion and having a distal end exlending above the teservol portion;

and whereln the device s configured such that, in use, the securing means are adapiad o hold
the refill such that the distal end of the wick is located within the chimney means;

charactorised in fhat a second airflow channel is provided between said at least one aperiure of

the airborne agent detecior msans and aaid exit orffice.

Freferably the housing comprises 2 botlom wall, 2 top wall vemote therefrom and onie or more
siche wails therebetwesn, The ons of more side walls preferably consigt of a frontwall, a rear wall
opposed thereto and & left side wall and a right side wall betwesn said front and rsarwalls. The
axjt arifice(s) is praferably providad in the fop wall andior in the side wall{s) at a position
substantially adjacent to thetop wall such thateir iresiment agent emanated from the device, in
yse. is dirscted in & generally upward diraclion ora generally upward and forward direction that is

generally perpendicular o the toy wall of the housing.

Praferably the at leastone aperture for the airbame agent detector means is spaced away from
the auit orificeds). In ane preferred amangemant the atleast one aperture may be located n a

nousing wall thal is substantally perpendicular with the housing wall of the exit anlfice. n.an

b
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aiternalively preferred arangement the at least onie aperture may belocated ina housing wall
thatis substantiafly cpposite 1 the bousing wall of the exitorifices). More preferably the atleast
ong apartive is localed in the side wall(s) of rear wall of the housing adlacent of substantially

adjacent & the bottom wall.

Praferably the second airflow channet is substantially completely separate from the first airflow
channel, such thalto the extent that thers is any intersestion of the twa airflow channels said

itersection is ai or adjacent to the upper orifice,

Any intersaclion betwearn the first airflow channgt and the second airfliow.channal ray be

facilitated by & cut-out poriion or the ke in the first airflow channsl.

Altlernatively the second abrflow channel may be substantialty contiguous with the first airfiow
channel, such that the intersection between the two aitflaw chanrels is at or adjacentio the lower

orifice.

As a further alternative the second airflow channel may be complately separate fram and does
riol infersect with the fisst aifflow channel, wherain said second airflow channel only permits the
passage of air between said al least one aperture of the airbome agent detector means and said

exil orifice,

As a yetfurther altematve the second airflow charnel may be completely saparate from and
does not intersectwith the first alrfow chanrel, wherein said second airflow channe is present to
anly encaurage the passage of air through said at lsast one aperture of the arbomes agent
detactor means and past said aiibotne agenidetecior means and into the interior of the bousing.
i this afrangement thare is o defined second airfiow channe! within the device ones he &irflow

has passed the aifbome agent detecior means, the airflow is left{o find its own way through the

device foward the exiiorifice.

The shove-mentioned arrangaments may beadvaniageous as the sscond aifflow channel may
permit a greater quantity of air to he drawn into andfor past the sirbome agent detecior means
‘such hatilis able to-analyse 4 broader cross-section of thaair sufounrding the davice to
determine whether it is appropriate to emanate or Increase the emanation rate of air treaiment
agentirom the refll. During the oparation of the device; the heatamitted iy smariating the air

freaiment agent may also assistin driving airflow through the second airflow channel,

isd
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The second aiflow channal may be provided with-a fortucus pathway at or adjacent ite
infersection with the first airflow channel or at or adjacent the exit arifice-stich that any alr
freatment agent condensing in said second airflow channel wilt not be permilted to fravel down
the-channel toward fo the airborne agent deteclor means and risk the possibie contamination

andfor saturation theveof.

The second airflow channel may be providad with & filter mambrane at oradigcent its upper
geremity such as at its intersection with the first sirflow channel of at or adjacent the ekt orfics,
whersin said filter pembrane is configured o prevent or substantially prevent particulate
contamination of the arbome agent detector means whilst allowing gas diffusion herethrough
such that anyair reatment agent condensing invor near said secand arfiow channal will nothe
permitted o travel down the channel toward 1o the airbome agent deteclor means and risk the
possible contamination andlor saturation thersof. The flier membrane may be a plastics material

with suitable diffusion properties such as a poly athylens membrane.

If the device is provided with mora than one airfbome agent detecter means and said plurality of
detector means are spaced apast from sach other within the housing. a respeciive airffow chaonna)

may ke provided for sach of said detector means.

In a prefered sivangement of the present invention the exitorifice of the housing is the upber
i g

orifice of the chiminey means,

The chimney means may be rolatabie relative 1o the housing to pemnit user-contralled alleration

of the haat that is passad from the heating means foward the wick of a refill in use of he devics.

Preferably the chimney means has an inner surface intended 1o face the wick of the refil thatis
substantially circular i cross-section, and preferably the wick of the refil has an owler surface
thatis substantally circular v cross-saction with a small diameter than that of the inner surface of
the chimney masans such hat whan a refill is secured in position within the devies by the receiving
mieans; for e avoldancs of doubt reference here Yo tross-saction s where sald cross-section is

taken substantially perpendicular o the longitudinataxis of the wick/chimney means.

Prefersbly the exterior surface of the chimney Means is substantially circular in cioss-seéction,
wherein said cross-section is taken substantially perpendicular to the longitudinal dxs of said

MEeAans.
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The haaling means is preferably located adiacent the chimney ntgans. The chiviney méans may
be provided with cubout portions in registration with the heating msans, whereby the ability of the
chimney means {0 be rofated by a user parmils a user o ratale the chimney means relative tothe
haating means, thus altermg whather fa-cubolit portion or ten-cutout portion of the chimney
means is between the wick and the heating means which affects the amount of heat direcied

toward the wick thereby.

The secand airflow channel may be provided with a sutout portion adiacent to'the heating means
to pemnily in use, heatfrom said means fo enter tha channal and increase the airflow
thersthrough.

The chimney means is preferably nrade from a plastics material, and preferably from s plasiics

material that is a good thermial conductor such as nivien or polypropylens,

Preferably the heating means is fixed in position within the device such that it remains at a

pradetermined distance from the chimney means.

Alternatively, the heating means may be laterally movable toward and away from the chimney
means in coordination with the rotation of the chimney mearis which may incrsase the

parformance of the device.

The healing means may be provided in any suitable form such ag 2 bar heater or atleastone
point snurcs resistor. Préferably the heating means is provided in the form of at least ong
slectrical resistor, such as a themmistor. Preferably, at least one electrical resistor is usad in the

device of the present invention as the heating means.

The electical power applied o the device may by provided by any suitable form; such as by
mains eleclrdcily, batterias or solar cells. However, dus to the power demands of the healing

mreans and aithiorne agentdetector mains electricily is praferved.

Where the device i intended for use with mains electricity, the device may be provided with phig
formations configured to engane the openings in & maihs slectrical socket,

Where the device is provided with the plug formations, the formations are located toward a rear-
facing wall of the housing and, irv this arrangement, the receiving means can be locatedin a

lowerfacing aspectof the housing.
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The devise may be provided with varience means that direclly or indirectly enyage or
cormmiinicate with fherofalabla chimney means 1o permit a user of the devics to rofals the
chimney means i order o altee, in use, the temperature applied fram the heating means to the
wick of the refill, thus altenng the rate of emanation of the volatife lquid into the environment

surrouriding the device.

The device may also be provided with electronic conirol means that i capable of increasing the
power thatis applied to the heating mieans to increase its thermal dulput and, consequantly,
ingrease the rate of emanation of air treatmentagent.

The housing is preferably substantially oper foward the lower aspectthereof to permit convenient
access to, and sight.of, a refill when releasably held by the securing means. This arrangement
may be advantageous since a user will be able to visually monitor the level of volatile liquid

remaining in the refil.

Altermnatively, the housing may substantially surround the refill when the refill is held by the
secufing means, This arrangement may be advaniageous asan engaged refill may be lass
suscaplhbles fo baing tampered with, Additionally, this arrangement may permit the device to have

an improved desthetic from a consumer pevspective.

The securing means may angage any part of the refill 1o ensure the position of the refill in relation
to the device. Preferably e recelving means are arranged 1o engage with an upper portice of
this rafill since this arrangement may facilitate a more reliable positioning of the wick within the

chimney means.

Alternafively, the receiving means may engage a lower portion of the refill. This arrahgement
may be particulary uselul where the housing is arranged o substantially surround an engaged

refill.

As a further sltemative the recelving means may be arranged- to engage more than one porfion of
thea vafilk

The girbormne agant detector means is preferably subistantiatly complatsly isolated fram any flaid
presentin the interior of the housing such that any fluid present in the'interior of the housing s
substantially completely preventad from passing thiough-said one g maore housing wealls fo be

datectable by the aliborng agentdetector means.

&
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The housing is preferably provided with a concave recess in a wall theraof that extands inte the
nterior of he housing. The coricave racess is praferably sizad to receive the afthome agent
daetector means therein, The concave recess may be provided with a dover that is sized tofill the
recess and to substantiaily follow the shaps gndfor coniour of the side wall, and wherein saig
cover comprises the at least.one aperiure. I a preferred amangement the arbome agert
delecior means is located within the recess and thecover is substantially permangnily sealed o
the adideent side walls o substantislly cempletely pravent ingress of any unwanted maldals into
the recess othet than through the aperturals)in the cover, and even more prefarably completely
prevantingrass of any unwanted materials into the recess ather than through the aperiurels) in

the covar.

Providing the airboine agent detector means within the recess in arder o substantially completaly
isalate it from the interior of the holsing has been found to be particularly advantugecus insofar
as the device may be batlst protectad against falss datertions by said detector means dueto the
air featment agent emanated by thedevice. With many known deviceswhen the i raaiment
agent is emanszted small quanities of the smanated agent are not successfully emanated inte the
surrouniding environment butinstead can getirapped within the device orimpinige on the housing
walls 1o circutate inside the device and/or pool inside the device and subsecuently evaparate
within' the device. Without the isolation of the detector means the frapped simanated agent is able
tointerfers with, and In soras cases completely saturate, the detecior means such that it is
rendered almost complstely incapable of reading variations in airborne agents in the erviranment
surrounding the device. Exposure o such high levels of detsctable material, and parlicularly
profonged exposurs, may also lead fo problems associated with Joss of sensitivity, detestor
means contamination, reduction of detestor means lifelime. and, ultimaiely, loss of detector

means fungtonality.

The airthome agent detactor means may be.configired o wirslessly communicate with the contral
means in order fo preserve the integrity.of the recess against ingress of rapped emanated air
reatmentagent Altematively, a'small conduitinto the recess may be provided to permit a wired
communication between the airbome agent detecior means and the control means wherein any
gaps betweer the condult and the wire(s) & substantally completely sealed, and praferably
complelely sealad, 1o prevent the ingrass of ranped emahatad air Feaiment agentinio the
reCess.

The aperture{s) may be providad with a fiter membrane to prevent or subsitantially prevent

parficulate contamination of the alfborme agent detector means whilst aliowing gas diffusion

]
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tharethrough. The fifter membrane may be a plastics material with sultable diffusion properfes

such as a polvethyviene mambrane.

The-housing wall{s} may be provided with an cutwardly extending peotrusion adjasent to the
aperitre(s) communicaling with the aibome agent detectormeans in order o prevent an
emanated alr reatmentagent from entering the aperturs(s} to falsely trigger the alrborne agent
detactor means andfor saluraiz the alrborne agent delsctormeans; Preferably the outwardly
extending profusion is provided in the form of & cowl located above the aperturals) the divertany

air rgatment agent away from the aperiura(s).

Preferably the airbome agent detector means comprises at least one odour sensoy means. The
odour sensor may comprise one or more metal oxide semicondugtor sensors andfor one ormore
metal oxide sansors. The atisast ove odour sensor meansmay be combined with one or mota
additional sensars from the list of @ motion sensor: a person sensor; a light sensor; & sound
sensor;a humidity sensar; & simoke sensar; 8 Emparature sghsor.

In order for any metal oxide semiconducior/metal oxide odour sensor o be operational the sensor
must heat up e an operational lemperature {o faciitate sultably aclive surface chemistry on said
sensar, typically this temperature is in the order of 200 10 380%C. The need to access such high
apetation temperatires makes devices containing such sensors consume large amounts of
energy. lWis 8 further object of the prasent invention fo Improvie the energy consumption of
devices containing oxde semiconductorMatal oxide odour sensor(s) and to this gnd the invertors
have realised that its posaible to achieve this aim via pulsing the energy applied to said

sensor{s)

in one prefered arrangemant power s applied (o the sensor(s) substantially continucusly it order
ta get the sensor(s)ic an operational tempearature o ensure that said sensor(s) surface chemistry
is suitably active to detect arbome agenis and thereafter the power is applied imtermitiantly to the
sefsor(s) o keep the sensor(s) at orclose {o an operational temperature andlor to ensure that

said sensor(s) surface chemistry is sultably active to detect alrtbome agents.

I anciher preferred smbadiment after the power has been applied to the sensor{s) substantially
continuously to get the sensor(s) to an operational tefmperaturs 1o ensure that said sensoris)
surface chemistry s sultably active to detectalbome agents, thersafier the power is applied
intermitiently to the sensor{s} lo keep the sensor(s) at an cperational lemperature andior {o

ensure that said sensor(s) surface chemistry is suitably active o detect airbome agents such that

o
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the odour sensor may substantially continucusly or routinely measire the o quaniiies of aitbomes
agenis enlering the aperfura{s).

ran allematively praferred embodiment after the power bas been applied tu the sensor(s)
substantially continuously o getthe seasor(s) o an operational emperature t© ensure that said
ssnsor(s) surface chemistry is suitably active to detectairborne agents, thereafier the powar is
applied generally intermittently to the sensors) to keep the sensor(s) cloas 1o s operationat
temperature and/or to ensurs that said sensor(s) strface chemistry is sultably activa fo detent
airborne agenis. Within the period of intermittent power appligation may he periods of coniinual
powar gpplication and/or increased power application to lemporally place the sensor(s) at the
aperation tamperature andfor to ensure that sald sensor(s) surface chemistry s suitably active to
detectairborne agents, wherein the odour sensor is arranged to cooperate with this applicaton of
power thereto o only measure the quaniities of airborne agents ehtening the apertura(s) when the
sensoi(s} is al the operational temipsnature and/ar 10 ensure $iat said sensor(s) surface chemisiny
is suitably active to detectairbome agents i the power application oycle,

In & further aliematively preferred embodiment after the powerhas been applied 1o the sensor(s)
substantially continuously to getihe sensor(s) to an operalional temperaturs to ensure that said
sansor{s] surface chemistry is suitably active 1o delect airborne agents, thereafier folfows a
period of no application of powsr, whereirr the non-appiication of power is followed by the
application of power substantially continually to getthe sersor(s) o an operatichal lemperaiure 1o
ensure that said sensor(s) surface chemistry is suitably active 1o detect arbome agents, and the

cycle continues in accordance with the same pattem throughout the oparation of fhe device.

Prefarably the once the matal oxide semiconductorimetal oxide odour sensor to has been heated
up 1o an operational temperatire the pulses of power may last fora 5 1 1000ms period with an
off-period lasting between 0:5.10 10 seconds, and more prefarably the pulsas of power lastiora 5
{0 250n1s period with an off-pericd lasting betwean 0.5 v 7.5 seconds, and even more preferably
the pulses of power last for a 5 tv 100ms period with an offperind lasting between 8.5 10 5.5
seconds, and most preferably the pulses.of power last for 2.5t 80ma period with an off-periad
lasting betwean 0.5 to 3.5 seconds, ideally the pulses of power fast for substantishy 35ms wilh an

off-period lasting for substantially 2.2 seconds.

It the contexd of the preseni inveniion and for the avoidance of doubt “operational femparature’ is
used in relation to the present invention to relate o the temperatures that the sensor(s) must
acoass to facilitate suitably aclive surface chemistry on said sensor, Forthe further avoidance of

doubt, in the context of the presentinvention “closa 1o an operational teniperature” is undersivad

9
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o mean the temperature is only permitied 1o drop below an operation temperature defined by the
duration of ime {23 definad above) st it would take the device under the application of power o
the sensor o heat up to an aperalional temperaturg. The skilled parson would understand the
boundaries of “close” to be based on how the sysism had been luned when the sensor(s) of the
device may be powsred 5 to 1000ms period with an off-pefiod lasting betwesn 0.5 to 10 seconds;
such that a temperature would not be defined as “close to an operational ismperature” If the
sensor was ot capable of reaching an gperativhal emperaiure within the dperational boundariss

the davice was tuned fo.

in grderto maintain and/or improve e sensitivity of the alrbome agent delsctor msans and
preventthe false iriggering thereof, ance a quantity of air ireatment agent has been emanaied the
canifrol means may prevent the aitborne detection means from operating for a period of time to
altow the initial high concentration of air reatment agent surfounding the device immediately after
smanation to subside as the agent emanaies further into the surrounding envirgnment in order o
prevent false detections of airbome agent by the detector means. Preferably the cotirel means is
operable 1o disable the afborng agent detecior means from eperating for betwesn 1 second to 30
minutes after emanation, and more preferably 5 seconds fo 15minules after smanation, and
gven more preferably 14 seconds t 10 minutes afler emanation, and most prefarably 15 seconds
to 5 minutes afiar emanation, and ideally for substantially betwesen 90 to 180 sscands after
emanation; by virlue of this arvangement the airbome agent detecior will alen be consarving
pawer consumplion which is particularly useful if the devics is to be non-mains eleclric powered.
Alternatively the eonlrol means may be operable to ignare andfor dismiss signals from the
airbornie agent detactor means for batween 1 second to 30 minutes after emanation, and more
praferably 5 seconds 1o 15 minutes after emanation, and even more preferably 10 saconds ta 10
minutes aheremanation, and most preferably 15 seconds in 5 minutes after emanation, and
idaally for substantially betwesen 90 to 180 secands sfier emanation,

In order to further mainiain andfor improve the sensitivity of the airbome agent defecior means
the control means may be providad with aute-ranging unctionality whereby said functionality s
operable o selact the coract range of the signals received fram e sirbome agent detestor in
order to-ehsure consistenit responss is mainizined to further airbome agenis whilst the detector
means is already under the mluence of previcusly existing airtbome agent(s) orother
envirenmerital factors.

Preferably the ot loast one sirbome agent detectoroperable, in use, to detect whether the corrent

airborne agent level deviatas from a backgrdund arhbonie agentlevel detected by more than
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pradetermined amourit, whergin the background aifborme agant level and the current airborme

agentlevel is calculated by the device, preferably by the control means.

Preferably, the control means are operable o calnulate the currgrdairborme agent ievdl by
saloulating an average of & predetermined number of most recent readings of the airbome agent
detector means. Preferably, two fo five of the most recent readings, more preferably hree of the

most recant readings.

The control means may be operable 1o caloulate the devialion of the current airborme agent level
from the background levit by means of & subtraction of one from the pther, andior by means of a

ratio of ans o the other,

Preferably, the devistion is calculated by subtracting the background lave! from the current
airbome agent leval and dividing that amount by the background tevel value. The rasult may be
multiplied by a constant, for ease of display and/or yse.

Unlike several known prior art devices the device of the present invention does not operats using
a pre-defined value for the background airborne agenitisvel, rathar the device of the presemt
inventinn caloulates this level and uses this calculated level to control tha release of the atleast
one alr reatment agant. This arangement may be advantageous as the device is opersble ©
adapthow it releasesthe one or mote air Yeatment agent depending on the characteristics of he

surrounding envronment i which it is usead.

Preferably, the control means-are operable to calsulate the background airboine agent leval by
caluilating an average of a langer tims period than that overwhich the current airborne agent

lavel in calculated,

Prefarably. e background airborne agent level and the current aitborne agant leval are
temporally offset, preferably by at least 5 seconds, more preferably by atieast 10 second, mora

preferably by gt least 20 seconds.

Onee the devine is placed into an operational modsa, the background aifhame agent level may be
an average of the levels of alrbome agent detecisd by the device throughout the duration of that
operational mode. I this arrangement the device may bettar leary’ the characienistics of its logal
environment and, during use, will be better able to provide for the release of an air freatment
ageni{s} when the current atbotme agent level deviates rom the background level by morsthan

the predetenmined amount. | a userwishes to move the devite fo an gitermative location, a user

i1
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may be ancouraged to resst the devics from the operational mode, this résatting of the device
may have the effsct of zereing the averags levels of background agent such fat e device is
operable o leam’ the characteristics of its new environment when placed back into the
operational made by calcuteting the-average background agant level from no existing starting
[slaliate

Preferably, the control means are oparable to calculate the background sirbome agentlavet by
calculating an average of a predetennined number of some or all of the most recent readings of
the detecior. Preferably 10 to 10,004 of the most recent readings, mgre preferably 20 o 5,000 of
the mest recent readings, and most preferably 50 to 1600 of the most resent readings.

The device may be provided with an initial setting mode wherein when the device is first powsrer
ugh, tha control means will automaically calibrate based on the exsting backgraund odourwhen

the device s first swifched on,

I an allemative oraddidonal amangament, the conirol means are preferably operabie to
calcufate the hackground level based on calculating a savies of averages from rolling windows of
measurements from the arbome agent detector means, Each rolling window maybean average
of between fwo and ten readings, preferably six readings. Preferalily, thewindows do notoverdap.
Preferably, the windows span a time period of between Sand 30 minules, preferably between 10
and Z5:minutes, preferably between 15 and 20 mindtes. There miay be spproximataty 30 10 50

wingdows.

Praferably, the conbrol means gre operable to discard the cldast window when & nawwindow
becomeas svailable, preferably iaking into account an offset between the current ang background
levels.

Preferably, the control means are operable to adjustthe predetermined level of deviation font the
background level that rasults In gir treatment agent being released. The predetemingd lavel may

be manually adjustable. The deviation may be & positive or negative deviation.

Whare the airboms agent defector means is provided in the form of ohe of more metal oxids
semiconductor/metal oxide cdour sensor said sensor(s) may be pravided with cne or more
reaigtors in series therawith o ensure.a consisient culput of signal from the sensar(s) as teir
resistance changes during thelr operation in response to thelr detecton of arbome agent.
Praferably the device is provided with between 3 to 5 dyhamic range rasistors with z 1 to 300KQ

tanges.
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The device is praferably provided with nne exitorifice per replaceable refill of air treatment agent
sacuredin the device, this ammangement is preferalily to prevent cross-comtamination of the air

fraaiment agents.

Preterably the condainer of air treatment agent is received entirely within the housing of the

devira:

The device may be provided with a userwontrolied boostmechanism. I use of the devigs, the
activetion of said boost mechanism may substantially immediately cause the dispensing of tia at

least one aif treatment agent.

The airbome agents detected by the airbome agent detettor means may be conimioi housshold
odours (and the chéemicals which constitule) thess malodours. For example: kilchen malodour,
bathraom malodour; tobacco emoke; pat odours: mould andlor mildew: Body odonr; fish; oriong;
garbage; fragrance from other producis (such as detergents, polishes, ceaning products efe). To
facilitate such detection the odour sansar means may be operable to defect al least some of the
following chemical compenents: amines and nitragen compounds; acids anddor sulphur

compounds, such as mercaptans, thinacids, thinesters, sulfides, phendis and skalole odours..

The device of any ofhe abovesmentioned aspects maybe provided with an indicatol whersin
said indicator is operable to indicate to a user what funclion the device is suirently parforming.

The indicator inety be operable to provide & visual indication and/or provide an audible indication.

Freferably the indicaloris configured to provide a visual indication by emmitting light from one or

morg lightsources, prefergbly one of more LEDs.

The one or more Hght sources may be adapted to emita differant colour of light Io indicate the
surrent function the device is performing. Additionally orallernatively, the one or more light

saurces may blink or flash to indicate the currerd function the device is perfarming.

Almrnatively or addiionally, therdevice may be operable o viaually indicate the function currantly
being performed by the device via 8 screen. The screen inay be an LCT sereent thatis adaptad
to provide a massage e user, Tor inslance such ressages could incilide "ON®, “SENSING",
‘MOTION DETECTED, "RESTING”, "NORMAL MODE" “DETECTION MODE" "QFF”

Acoording {0 & sedond aspeact of the present invenrtorn there s provided therefore a device for

svaparating 8 volatile alr treadment agent, the' device comprising:
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& housing with atleastong exit orifics for evansrated gir feamient agent to-exit the device:
recelving reans within said housing to releasably receive and secure a refill o the device:
glectrical healing means within said housing:

cordrol means; and

chimnay means within sald housing having & lower erifice and ar upper erifice to define a fitst
airflow channal therebetwaen;

an sirbome agent detsctor meding operaideto detec! airbomie agents in the air, wharein said
means are provided with atleast one apertiia to the exerior of the devics 1o permit, in use, air
from outside of the device toenler sait airbarme agent detecior msans!

whetein device further comprises a replaceable refill engaged with the receiving means, whersin
said refil comprizes:

a reservorr potlion for holding a quantity of volatile air treatmant agent; and

a wick having a proximal end within the raservoir porfian substantialiy adjacent a base of said
resservoll portion and having & distal end extending above the reservair portion;

the device being characierised in that a second airfow channe is provided betwesr said atleast

ane aperlure of the airbome agent detector means and saild exit orffice.

Any of the featurés described hersin may be combined with any of the above aspeetsin any

cambination.

Descripton.of an Embodiment

Embodiments of the invention will now be described, by way of example only, with reference
the following drawings in which:

Fig1 Hustrates a front elevation of a plugsn slectrical device acearding to the present invention;
Fig.2 Hlustrates a fop alevation of the plug-in elscirical device according to the present invention;
Fig.3 Hustrates a cross sectional view of the plug-in slectical device according o the présent;
and

Fig.4 lluskrates a side elevation of a plug-in-elecirical device according ta the present invention.

Figs. 1-4 lustrate a device 20 gccording to the prasent invention, specifically the device 2048 a
plug-in device intarided o be connected o a Mmains elsciricily sockst, the device being mounted
on or carvied by a electrical plug formations 21 that extend out of the raarside of the device 20,
The device 20 is Hustrated in Figs.1& 2 with a refill 22 of volatile liquid air fraatment agent
engagad therewith, held in place Dy receiving means 34, The refill 22 has a reservalr porfion 23
in the form of & glass bottle containing the air treatment agent 24 and a wick 28 sxtending from
the reservolr 23 to above the top of the botlle through a seal (not shown) and inte a chimney

means 26 of the device 20, The wick 25 may be substantially cylingrical and the seal is present
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{or ratain the air featnentagent 24 within the bottle should the device 20 be knocked over andior

inverted when the refill 22 is engaged therewith.

The device 20 has g housing 27 which pariially extends over an upper part of the refil 22. The
top of the housing 27 has a generally ciraular central exit orifice 28 which iz aligned with an upper
arifice 35 of the chimney means 26. Tha chimnéy means 26 behween ité lower onfics 38 and
upperorifice 38 defines the firstaiflow channel therehstwaen. -Airis capabls of fiowing belween
the seal {not shown ) and the lower orifice 38, driven in part by heat radiating from the heating
means 28, wward e upper orifice 35 and out of the exit orffice 28.

The heasting medns 28 are ilustiated as resistors, such as positive ternperature coafficient (PTC)
themmisiors but said maans could be provided by way of a ring heater or the tike, or a combination

thersof.

Althiough hot fusirated, the device 20 may be provided with means. (o receive al least two
separate containers of liguid 22, In his arrangement the device 20 may be provided with

additional heating means fo cause the emanation of e alr teatnentagent 24

Most preferably the top wall 27 of the housing 27 Is angled such it lopes downwardly foward the
front wall 277 and the exit orifice 28 is-provided in the top wall 277 In use, fo be discussed n
more detall below, alr Feaiment agent 24 emanated from the device 20 is directad in a generally
upward direction ot a generally dpward and forward divection gerpendicular to the slope of the fop
wall 27

The alrbome agentdetecior means 30 is provided i the side wall 27 genarally adizcenithe
bottom wall 277" of the housing 27 located within dotted lines as sald detecior means 30is
substanfially completely isplated from the interior of the housing such that any alr treatmentagent
atronacusly present in the interior of the housing is substantially complately prevenied from
passing through the hiousing walls to be defeciable by the detector neans 30,

The housing 27 is provided with & recess 31 that extends inta the interior of the housing 27, the
recess 31 being sized to receiva the airbeme agent detector means 30 therein and have &
secend aifflow channel 37 extending therafrom. The recess is provided with a cover 32 that is
sized to fill the recess to and substantially follow the shape andfor sentour of the exigrior-facing
side wall 27, The cover 32 is provided with at least one aperfure 33 fo permit air cutside of the
devics 20 toenter and iis content be analysad by the delecior means 30, The arborne agent

detecior means 30 is lncated within the recess 31 and the caver 32 is substantially permanently

Sy
wwn
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sealed o the adjacent side wall 277 to substantially completely prevent ingress of any unwanted
matarials info the recess ather than through the sperture 33in e cover 32

The second aifiow channel 37 is substantially compleiely separte from the majority of the first
girflow chanrel such that he intersention of the wa alrflow chahnels is atdjacent to the exit orifice.

Although not itustrated the second airflow chiannel could be substaritially contiguots with the first
airflow channel, such that the nlerssction between the wo alrflow channels is at or adjacent o
the lowear orffice 36.

Again, slithough not lustrated as a further altermative the second akflow channet 37 may be
completely separate from and does not intersect with the first airflow channal, whersin said
second-aiflow chiannet only permils the passage of air between said at least ohe aperium of the

airbome agent detector means and said exit orifics.

Yetagain, alhough natilisirated the second airflow channel 37 may be complately separate
frony and does not intersect with the first aifflow channel, wharein said sscond airfiow channel is
prasent o only ehcourage the passage of air through said at legst one aperture 33 and past said
airbome agent detector means 30 and info the interior of the housing 27, In this arrangsmaent
there is no defined second airflow channe! 27 within the devics once the-altfiow has passed the
airbome agant detector means 20, such hatthe aiflowis leftio find its own way through the

davise thward the exit onifice.

Any or &l of the above-mentioned arrangemerdts may be advantageous as the second airflow
channel may pemiit a greater guantity of gir fo be drawn into and/or past the airoime agent
detector means such hat it is able to analyse a broader crosg-seation of the air surrsunding the
device to deferming whether it is appropriate 10 emanale orincrease the emanation rate of air
treatment agert frem the refill. During the operation of the device, the heat emitted in emanating

the air reatment agent may also assist in diiving arflow through the second airflow channet,

The second airflow channel 37 miay be provided with a tortuous pathway not shown) ator
adjacent ifs intersection with the first airflow channel or at or adjacent the exit oiifice 28 such that
ahy air trgament agent condensing in-said second airflow channel 37 will notbe permitted i
travel down the channel toward to the airborne agent detecior means 33 and sk the possible

contamination and/or saturation therof.

i6
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The second alrflow channel 37 may be provided with a filler mambrans (not showr) at o adjacent
its upper extremily such as at fts intersection with the first airflow channel or at or adjacent the
exitorifice 28, wherein said filter membrane s configured {0 provard or substantially prevent
particulate contamination of the airtbome agent detector means 30 whilst allowing gas diffusion
therethrough such that eny alr treatmentagent condensing in or near said second aiflow channst
37 will not be permittad to ravel down the channel 37 toward to the airborne agent datector

means 30 and risk the possible contamination and/or saturation fereof,

The device 20 Is arranged such #iatthe airbome agent detector means 30 is substaniially
completely isolated from the interior of the housing and this is considared {o be advaniageous
insofar ag the device may be better protecied against false detections by said detestor means 30
due o the air reatment agent erroneously andfor routingly being emanated by the device 20
within e interior of the housing. A small conguit inotshawr) into thie vecess is'provided o
permita wired communication batween the airborme agent detecior means 30 and & control
means {not shown). the gap between the conduitand the wire{s} is sealed o prevent the ingress
of trapped emanaled air treatment agentinto the recess such as with resin or adhesive ar the
like. -Although notilustrated, the airbome agent detecior means 30 nould wirslsesly
commuricate with the control means in order fo preserva the integrity of recess 31 against

ingress of air reatmant agent 24 present in the intetior of this housing.

Adthough not llustrated thecaperture 33 can be filled with a filter membraneto praventor
substantially pravent particulate contamination of the airbarme agent deleclor mearis whilst
aflowing gas diffusion theretirough. The filtar membrane may be a plastics matedal with suitable

diffusion praperties such as a poly sthylans membrane.

The airbome agent detector means 30 generally comprises atleast one odour sensor means,
and preferably one of mare matal oxide semiconductor sensars andfor aneg of more matal oxide

Sensors.

The mode of cperation of the device 28 and the inter-retation of the componants will now be

axplained.

n arder for sny metal oxide semiconductorimeial oxide adour-sensoro haoperational the sensar
must heat up 1o an operational temperatures, typically this temperature is in the order of 300 1o
350°C. The device 20 may be arranged such that e control means sliows power to be applied to
the sensor{a} substantially continuously In order to get the sensor(s) to an operational

temperature and thersafter the gower is applisd nfenvittently to the sensorls) to keep the
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sensor(s) at, of close fo, an operational temperaiure such Hiat e odour sensor may stbstantislly
continuously or roytinely measure the to quantities of airbome agents entering the apertire 14,
33,

Onoe the metal oxide semiconductor/metal oxide odaur sensor o has been haated up 1o an
operational temperature the pulses of pawer may last for a 5 to 1000ms period with an aff-period
lasting between 0.5 to 10 seconds; and morg prefarably the pulses of power last iy a S to 250ms
period with an off-period lasting between 0.5 to 7.5 seconds, and even move preferably the pulses
of power last for @ § to 100ms peviod with an-off-periad lasting between 0.5 10 5.5 seconds, and
most preferably the pulses of power lasi for o 8 fo 80ms perind with-an off-period fasting between
0.5 to 7.5 seconds, ideally tha pulses of power Inst for substan tially 35ma with an off-period
lasting for substantially 2.2 seconds.

To improve and/or maintain the sensitivity of the airborne agent detector miesns 30 and pravent
tha false triggering theveo!, once 3 guantity of alr reaiment agent has been emanated andfora
highet rate of eémanation has bean maintained for & predefined period the control means pravenis
the airbome detection means 30 froin operating for a period of tme o atlow the initial high
concentration of air treatment agent surrounding the devics immediately after emanation to
subside as the agant smanates further Into the surrounding environrent in orderf to prevent fales
detections of airborne agent by the detecior means 30. Preferably the control means is oparable
o disable the arborme agent detectyr means 30 from operating for batween 1 second o 30
minutes after emangtion, and more préferably 5 seconds to 15 minutes after emanation andfor
Higher rate of emanation, and even more préferably 10 seconds to 10 mintes afier stmanation
andiar higher rate of emanation. and most preferably 15 seconds to 5 minutas after smanaton
and/or higher rale of emanation, and ideally for substantially 100 seconds after emanation andior
higher rate of emanation,

frruse the coritrol means iy arfatged 10 analyse signals received from the asirborne agént detector
means 30 o detect whether the current airthome agent fevel deviates froms a background airborne
agent level detected by more than a predetermined amount, wherein the hackground airborms

agentlevel and he current sirbome agent level is caloulgied by sald control means.

The conbol means are operabla to caleulate the currentairbome agentlevel by caloulating an
average of a predeieimined number of most fecent readings of the airbome agent defectar
maans 30, Preferably, two o five of the most recentréadings. more praferably thres of the mast

racent readings.
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The control means may be operable {o calculate the deviation of the current sirborrie agent level
fram the background level by means of a-subtraction of one from the other, andior bymeans of a
ratic of sneto the other,

Preferably howevet, the deviation is calgulatad by subiracting the background level from the
curtent airborne agant level and dividing thatamount by the background level value. The result

may be multiplied by a constant, for ease of display andior use.

The control means are operable 1o caloulate the background airbome agent leve! by caloutating
an average of a longer time perfod than that over which the cuirent airborne agent levelis
caloulated. To improve the sensitivity the background airbarme agent lavel angd the surrent
airbome agent level are temporally offset, preferably by at least 5 ssconds, more praferably by at

least 10 second, more praferably by at least 20 seconds.

Gnge the device 20 is placed into an aperational mode, the background aivborne agent level may
bhe an.average of the levels of airborhe agentdetected by the device throughout the.duration of
that operationat rnode. In this sirangaiment the device 20 may better feam’ the characisristics of
its local environment and, during tse, will be-batter able fo provide for the releéase of an air
reatment agentis) when the currantalrborne agent level deviates from the background leval by
mare than the predetermined amount.

Fa waer wishes o move the device 20 to an altemative location, a user may be engouraged to
resel the device Trom e operational mods, this resatting of the device may Have the effect of
zeroing the average levels of background agent such that the device is operable o leam’the
sharacteristics of fts new environment when placed back into the operational mode by caloulating
the average background agentievel from no eXisting starting paint,

The control means are operable lo calcolate the background airbomi agent level by caloulating
an average of a predetermined number of some or all of the most recent readings of the detector,

preferably 10 o 10,000 of the most recent readings.

The device 20 may be provided with an initial seting mode wherein whan the device is first
powered up, e control means will automatically calibrate basad on the existing backgraund
odour when the devioe I8 first switched on. Theraafer the control méans are operable to
saloulate the background level! based on caloulating a series of averages from rolling windows of
measurements from the airbome agent detector means. Each rolling window tay be an average

of between two and ten readings, preferably sixreadings. Preferably, the windows do natoverlap.
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Preferably, the windows span a time period of between § and 30 minutes, preferably batweer 10
and 25 minutes, preferably betwsen 18 and 20 minutes. There may be approxdmately 30 1050
windows. The control means are operable to discand the oldest window when a new window
becomes avalable, preferably taking inte account an offset between the current and background

ievels.

Preferably. the control means are aperabis o adjustthe pradetermined lsvel of deviation fram the
background level that results i alr treatment agent being released. The predetarmined level may
be'manually adjustable. The deviation may be-a posilive or negative deviation.

Where the afbome agent detector means is provided i the form of ane o mose metal oxide
semiconductormetal oxide odowr sensor said sensor(s) may be provided with one or more
rasisiors in series thevewith 1o ensure a consisiont oulput of signal from the sensor(s) as their
resistance changes dwing their operation i response o their detection of alrborne agent.
Preferably the device is provided with between 3o 5§ dynamic range resistors with a 1 {n 300K

range.

The device 20 may ba provided with a user-controlled boost mechanism {hotshown). In use of
the device, the acfivation of sajd boostmechanism may subsianiislly immediately cause the
dispensing of the atleast one air reatment agent andfor higher rate-of emanation,

All-of the features disclosed In this specification {(including eny accompanying claims, abstract
and drawings}, andlor all of the steps of any method or process so disclosed, may bg rombined
in any combination, except cambinations whare at lsast some of such features andior steps are

murualty exciusive.

Each feaiure disclosed in this specification {intluding any accompanying clalins, abstact and
drawings} may be replaced by afternative features serving the same, equivalent or similar
purpose, unless expressly stated otherwise. Thug, Uniess expressly statad otherwisa, each

feature disclosed is one axample enly of a generic series of souivalentor similar faatures.

The nvention is notrestricted to the details of the foregoing-embadiment(s). The invertion
extendsio any novel one, or any novel comizinaton, of the Teatures disciossed in this speciiication
{including any gccompanyitg tlaim's, abstract and drawings), or 1o ary novel ong, oF any novel

combiation, of the steps of any method of procéss so disclosed.
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Claims

1. Acdevice for evaporating a volatis alr reatment agent from a réplaceabis refll; the device
comptising

a housing with atleast ohe exit orifice for svaporated alr aatment agent to et the device!
regeiving rneans within aald housing o releasably receive and sacuri the refill 1o e davics;
slectical heating means within said housing;

cantrol means; and

shinmey means within said housing having a lower ofifice and an upper orifice 1o define a first
airffow channs! therabetwean;

an airbame agent detector means operable o detect afrbome agents in the air, wherein said
means are provided with atleast one aperture to the exterior of the device fo pammit, in use, air
from outside of he device t0 enter said airbome agent detector means;

whereln the refill for use with the device comprises:

& reservoirportion for halding a quantly of volalile air realment agent; and

a wick having a proximal end within the reserveir portion substantially adjacent a base of said
reserveir portion and having a distal end exending above the reservoir porton;

and whatein the device is configured suth that, in use, the securing means ars adapiéd to hold
tha refill such that the distel end of the wick is located within the chimney means;

characterised in that & second aifflow channel is provided between sald at least one aperiure of

the airborne agent delector means and sakd.exi onifice.

2. A device according in to claim 1, wherein the housing comprises & bottom wall, a top
wall remote therefrony and one or more side walls hersbetween, and wherein he exit orifice(s) is
provided in the op wall and/or inthe side wall(s} at a position substantially adiacent to the fop
wall and wherein the at leastone apsriure for the airborne agentdetector means is spaced away

from the exit orifice(s),

3. A device according o claim 1 or claim 2, Wherein the at ldast one apertre Is located in

the side wall{s) or rear wall of the housing adiacent or substantialiy adjacent to the battom wail.

4, A device acoording 0 any precading claim whergin the second airflow channel'is
substantially completely separate from the first aifiow channet, such that to the extent that there
fs any intersection of the twe airflow channels said interssction is &t of adjacent to the uppsr

ciifice.

b3
oo
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a. A device according o any of daims 1-3, wherein the sacond alrflow chamnel is
subsientially conliguous with the first sirflow channs!, such that the intersection betwesn e hwo

girtlow channels ls ator adjacentto the lower orifies.

8. A device acdording fo'any of claims 1-3, wharein the second aiflow channel is
completely separate fram and doss notintersect with the firstaiflow channel, wherein said
second airflow channel only permits.the passage of air betwesn said &t least one aperture of e

girbome agent detecior means and said exitorfice.

7. Adevice according loany one of dlaims 1-3, wherein the second airflow channal is
completely separate from and does not intersect with the firstairflow channe!, wherein said
second aiflow channel is prasent o only encourage the passage of air through sald at laast one
aperture of the sirborme agentdstector means and past said airborne agent defactor means and

into the interior of the housing.

8. A device accarding 1o any preceding claim, wherein the second airflow channsl is
provided with a torfuous pathway ot or adjacent its intersection with the first airfiow shannel.or at
or acjacent the exit orifice such that any air treatmeant agent condensing in said second airflow
channelwill not e permilied to ravel down the chaniel toward fo the airborne agent delscior

freans.

8. A-devicg according to any preceding claim, whersin the second aiflow channel is
provided with a filter menbrane at or adjscent its upper extremity such as atits intersection with
the first airflow channat or at or adjacent the exit orffice, wherein said filter mermbrans is
canfigured to prevent or subsiartially pravent parfculate confamination of the airbome agent
detecior means whilst allowing gas diffusion therathrough.

10. A device according to any preceding claim, wherein the device is provided with mare than
one aithome agent detéctor means and said plurality of detecior means are spaced apart fron
sach othver within the housing, and wherelt & respective airflow charinel is provided for egch of

said deteclor means:

11, Adevice according 1o any preceding claim, wherein the exit orifice ¢f the housing is the

uppér arifice of the chimnrey means.

12. A device aocording 1o any preceding claim wherein the Heating means is Jocated

adjacent e chimney means and sald chimney means is provided with cut-out porions in

33
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registration with the heating means o permilt, in use, heat frony said means to enter the channel

and increase e airflow therethrough.

13 A device-according o any preceding claim, wherein the second airffow channel is
provided with 8 cutout portion adjacent fo the heating means to permit, in use, heal from said

means e gnler the channel and increase the aifiow therethraugh.

14. A device actording to any preceding claim, wherein the device is providaed with varlancs
reans that direclly or indirectly engage of commumnicate with the chimney means to pemit the
rofation thereof fo parmits user uf the device to rotate the chimney means b order io alier, in

usg, the termnperature applisd from the Haating means to e wick of the refill.

18, A denvice according {o any praceding claim, wharein e device is provided with electronic
control means thatis capable of increasing the power that is applied io the heafihg means to
increase is thermal cutput,

18. A device-actording fo any preceding claim, wherein the airborrie agent detecior means is
substantially completely isclated from any fiuid present in the interior of the housing such thet any
Huid prasentin the interior of the housing is substantially completely prevented from passing
through sald ons of more housing walls to be detectable by the airbome agent detector means.

17, A device according Yo any precading claim, whirein the housing wall{s) isfarg provided
witly an outwardly exteiiding pratrusion adjacent to the aperiure{s) communicating with the

akrboms agent detecior means.

18, A device acoarding to any preceding claim, wherein the sirboms agentdetestnr means

comprises al least one odour sensor mesns.

19. A device acvording to claint 18, whereis the odour sensar comprises one or mare metal

oxide samiconductsr sensors and/or one or more metal oXide sensors,

20. Adevice according to clainy 18, wherein, in use, energy applied o sdid melal oxide
semiconductor/metal oxide odour ssnsor{(s) is pulsed.

21, A device according o olaim 18, whereln, In use, powsr is applied o Hie sensoi(s)
subsiantially cantinyously 1o get the sensor(s) to an operational temperature, thereafter the power

is applied intermittently fo.the sensot{s) to keep the sensors) at an operational termperaiura.
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22. A denvice mzoording to claim 18, whereln, in use, power is applied o the sensor(s)
substantially continuously to get the sensor(s) o an operational temperature, thersafler the power
is applied intermittantly o the seiisar(s) o keep the sensoi(s) cloge o an dperational
temparature.

23 A dispensing device according o claim 18, wherein, in use, power is applied io the
sensor{s) substantially continuously to get the sensor(s] foran operational temperature, thersafter
followed by a periad of no application of powef, whereir ihe non-abplication of powsr is followed
by the application of power substantially continually 10 gelthe serisorn(s) to an operational

temperature, and the resultani cycle conlinues thareatter thraughout the operation of the device.

24. A device according o claim 19, whevein, in use, once the metsl oxide
semiconductorimetal oxide odour sensorhas been heated up o an operational temperatire the
pilses of power may last for 2 5 fo 1000ms period with aiv off-period lasting between 0.5 10 10

satonds,

25, Adevice according f0-¢laim 18, whersin, in use, once the metal axide
samiconductar/metal oxkle odour sensor has besn heated up to an operational temperature the
putses of powsr may tast fora 5 to 260ms paviod with an off-pericd lasting between 0510 7.5

seconds,

26, A device according to dlaim 19, wharein, in use, once the mslsl oxide
semiconduciorimetal nxide odour sensor has been heated up fo an operational temperature the
pulses of power may lastfor a 510 100ms period with an off-period lasfing between 0.8 n 5.5
seconds,

27. 4 device acoording to claim 198, wharain, in use, once the metal oxide
semiconductor/melal oxide odour sensor Bas beeh hestad up to an dperational temperature the
pulses of power may last for substantially 35ms with an offyeviod lasting for substantially 2.2

saconds.

28, Adevice according 10 any preceding clains, wherein, i use, once a quantty of gir

trestmantagent has baen smanated andiof the rale of emanation increased e control means

pravents the aitborng detsction means fram opefaling for & period of tims.
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29 A device according to claim 28, whereln, in use, the control means is operable o disable
the airborne agant detector means from operating for between 1 second to 30 minutes after

emanation.

30, A device seeording fo claim 28, wherein, in use, the control migans is operable to disable

the aitborme ageat detector means from operating for substantially 100 secorids after ermanation,

31, Adispensing device accarding 1o any preceding olsim, wherein, in use, the atleastone
arbome agent detsctor is operable o detect whether the current alrbome agent level deviates
from a hackground airborns agentisvel detected by more than a predstermined amount, wherain
the background airbame-agent level and the current airbome agent lave! s calcutated by e

device,

32. A dispensing device according o claim 31, wherein, in use, the contral means are
operable to-caloutate the current airbome agent level by calculating an average of a

predetermined numbser of mest recent readings of the aifboine agentdetector means.

33 A device for evaporating a volatile air treatment agent, the devics compriging:

8 housing with at feast ong exit orifice for evaporated air reatment agant to exit the device;
receiving mgans whhin sald fhousing to releasably receive and secure a vefill to the device;
slectrical heating means within said housing;

control means; and

chimney means withiy said housing having a lower arifice and an upper orifics o defire & first
airflow channel therebetween;

an airborme ageni delector means operable to detectairbome agenis in the alr, wherein said
means are provided with at legst one aperture to the axterior of the device o peraiit, i use, air
from putside of the davice 1o enter said sirbome agent detector means,

wherein device further comprises a replaceable refill engaged with the réceiving meahs, whersin
said retill comprises:

a reservoir portion for holding a quantity of volatife alr treatment agent; and

& wick having a proximal end within the ressrvoir partion substantially adjacent a base of said
reservoir portion ‘and havihg a distal end exending above the resenveir porlion;

the davice being chavacterised in that a second aiflow channel is provided betiveen said atjeast

ong aperture of the aitborne agant detector nisans and said exit orifice.

34, Adispensing device substantially as desoribed herein with refersnce o Figures 1 o4 of
the drawings.

i
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